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CAPSULE ENDOSCOPE 

This application claims benefit of Japanese Application 
No. 2003-91882 filed on March 28, 2003, the contents of 
which are incorporated by this reference. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The present invention relates to a capsule endoscope 
shaped like a tablet, the capsule endoscope including a 
photographing optical system and an image pickup device. 

2 . Description of the Related Art 

In examinations of, for example, a body cavity, 
endoscope systems are generally in practical use and are 
widespread. Various devices such as an endoscope, a light 
source, an image processor, and a display device are 
assembled into an endoscopy system. 

The endoscope includes, for example, an insertion tube 
having an image pickup device at the distal end thereof and 
an operation unit connected to the insertion tube. A 
universal cord extending from the insertion tube is 
connected to the light source and the image processor. The 
insertion tube is inserted into, for example, the mouth of a 
subject and is advanced through a body cavity thereof to 
observe a desired region. 
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The light source has a lamp. The illumination light of 
the lamp is supplied to the endoscope. The image processor 
has a drive circuit for driving the image pickup device and 
an image processing circuit for producing video signals from 
electric signals photoelectrically converted through the 
image pickup device. The display receives the video signals 
produced by the image processing circuit in the image 
processor and displays an endoscopic image on a screen. 

In the conventional endoscopy system, the length of the 
insertion tube to be inserted into the body cavity is 
limited. Thus, the range of observation and examination is 
also limited. 

For example, Japanese Unexamined Patent Application 
Publication No. 2001-95755 discloses a capsule endoscopy 
system and includes various proposals. According to 
Japanese Unexamined Patent Application Publication No. 2001- 
95755, the capsule endoscopy system primarily includes a 
small endoscope, namely, a capsule endoscope and a receiving 
and recording device. The capsule endoscope has image 
pickup means including a photographing optical system, 
lighting means, communication means, and power supply means 
and the like. The respective components are received in a 
capsule-shaped casing. The receiving and recording device 
has communication means for communicating with the capsule 
endoscope by radio, and recording means for recording a 
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received signal. 

According to the above-mentioned capsule endoscopy 
system, for example, a subject swallows the capsule 
endoscope to introduce the capsule endoscope into their body 
cavity, so that the body cavity can be observed and examined. 
Advantageously, the capsule endoscope relatively easily 
achieves the observation and examination of a deep organ 
such as the small intestine. Generally, it is hard to 
observe and examine the small intestine using a conventional 
endoscope having an insertion portion. 

In use of the capsule endoscope, a power switch 
arranged in a predetermined position in the capsule 
endoscope is turned on and is then swallowed by a subject, 
thus starting endoscopy. The swallowed capsule endoscope 
advances through the body cavity of the subject by 
peristalsis of the gut and reaches a predetermined region to 
•be observed and examined. Finally, the capsule endoscope is 
removed naturally. 

SUMMARY OF THE INVENTION 

The present invention provides a capsule endoscope 
including: temperature detecting means which is arranged in 
at least one of internal electric circuits and which detects 
an internal temperature of the corresponding internal 
electric circuit, converts information indicating the 
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detected temperature into an electric signal in a 
predetermined format, and outputs the electric signal, the 
internal electric circuits constituting an image pickup unit, 
a signal processing unit, a communication unit, and a 
lighting unit, respectively; temperature determining means 
for performing a predetermined determination on the basis of 
the electric signal outputted from the temperature detecting 
means; and power control means for controlling power supply 
to the corresponding internal electric circuit on the basis 
of the determination result obtained by the temperature 
determining section. When the temperature detecting section 
detects an increase in temperature, the temperature 
determining section determines that a trouble or an abnormal 
condition occurs in the corresponding internal electric 
circuit, so that the power control section performs a power- 
supply interruption control for interrupting the operation 
of the corresponding internal electric circuit. Thus, the 
capsule endoscope in the ON state, which is put in a body 
cavity, can be changed to unavailable mode. 

The above and other objects, features and advantages of 
the invention will become more clearly understood from the 
following description referring to the accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a block diagram of the schematic structure of 
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a capsule endoscope according to a first embodiment of the 
present invention ; 

Fig. 2 is a block diagram of the schematic structure of 
means for controlling a circuit power supply serving as a 
component constituting an image pickup unit in the capsule 
endoscope in Fig. 1; and 

Fig. 3 is a block diagram of the schematic structure of 
a capsule endoscope according to a second embodiment of the 
present invention . 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 

Embodiments of the present invention will be described 
hereinbelow with reference to the drawings. 
First Embodiment 

Figs. 1 and 2 show a first embodiment of the present 
invention . 

Referring to Fig. 1, a capsule endoscopy system 10 has 
a capsule endoscope 1 and a receiving and recording device 2 . 
The receiving and recording device 2 has a recording unit 
(not shown) for receiving image signals transmitted from the 
capsule endoscope 1 and recording the signals. 

The capsule endoscope 1 includes an image pickup unit 
11, a signal processing unit 12, a communication unit 13, a 
power supply unit 14, a lighting unit 15, and a 
photographing optical system 16. 



The image pickup unit 11 functions as image pickup 
means and includes an image pickup element (image pickup 
device) for receiving an image of an object, the image being 
formed by the photographing optical system 16, and 
performing predetermined photoelectric conversion to the 
image to generate predetermined image signals. The signal 
processing unit 12 serves as signal processing means for 
receiving the image signals outputted from the image pickup 
unit 11, performing various signal processing steps 
including a predetermined signal processing step to the 
received signals, and outputting the resultant image signals 
to the communication unit 13. The signal processing unit 12 
also controls the lighting unit 15 and the image pickup unit 
11. In other words, the signal processing unit 12 functions 
as a control unit for controlling electric circuits (also 
referred to as internal electric circuits) included in the 
respective units of the capsule endoscope 1 . The 
communication unit 13 functions as communication means for 
receiving the image signals generated from the signal 
processing unit 12 and for transmitting the signals to the 
receiving and recording device 2, arranged on the outside of 
a body of the subject, using predetermined radio 
communication means. The power supply unit 14 serves as 
power supply means for supplying power to the internal 
electric circuits, which are included in the image pickup 



unit 11, the signal processing unit 12 , the communication 
unit 13, and the lighting unit 15, respectively. The power 
supply unit 14 supplies power to each unit by a 
predetermined amount required for the internal electric 
circuit included in the unit. The lighting unit 15 serves 
as lighting means for lighting an object such as a digestive 
organ. The photographing optical system 16 forms the image 
of the object lit by the lighting unit 15. 

The image pickup unit 11 has the image pickup element 
for performing photoelectric conversion and the electric 
circuit including a plurality of electric components . The 
electric circuit performs the predetermined signal 
processing step to image signals serving as electric signals 
indicating the image. The electric signals are obtained by 
the photoelectric conversion through the image pickup 
element. 

The signal processing unit 12 has the electric circuit 
comprising a semiconductor circuit with a one-chip design. 
As mentioned above, the signal processing unit 12 performs 
various image signal processing steps and drive controls. 

The communication unit 13 includes the electric circuit 
for receiving signals generated from the signal processing 
unit 12 and for transmitting the signals to the receiving 
and recording device 2 . 

The power supply unit 14 has the electric circuit 
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comprising a plurality of electric components including a 
battery to supply a predetermined power to the respective 
electric circuits . 

The lighting unit 15 includes the electric circuit 
comprising a plurality of electric components such as light 
emitting diodes . 

The photographing optical system 16 includes , for 
example, a plurality of optical lenses and predetermined 
drive units for driving the optical lenses . The 
photographing optical system 16 converges a light beam, 
reflected from the object lit by the lighting unit 15, and 
forms the image of the object in a predetermined position, 
for example, on the image pickup surface of the image pickup 
device in the image pickup unit 11. 

In the capsule endoscope 1, each internal electric 
circuit constituting each unit has a temperature detection 
circuit and predetermined means for controlling a circuit 
power supply included in the internal electric circuit. In 
other words, referring to Figs. 1 and 2, the internal 
electric circuit constituting the image pickup unit 11 has a 
temperature detection circuit 11a and an image pickup-unit 
power supply lid, which will be described later. The 
internal electric circuit of the signal processing unit 12 
has a temperature detection circuit 12a and predetermined 
means for controlling a power supply for the signal 
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processing unit 12. The internal electric circuit of the 
communication unit 13 has a temperature detection circuit 
13a and predetermined means for controlling a power supply 
for the communication unit 13. The internal electric 
circuit of the lighting unit 15 has a temperature detection 
circuit 15a and predetermined means for controlling a power 
supply for the lighting unit 15. 

Each predetermined means, controlling the corresponding 
circuit power supply in the corresponding internal electric 
circuit, performs a predetermined determination on the basis 
of temperature information serving as a signal indicative of 
a temperature detected by the corresponding temperature 
detection circuit, 11a, 12a, 13a, 15a, and then performs a 
control action based on the determination result'. 

The schematic structure of the predetermined means for 
controlling the corresponding circuit power supply in the 
corresponding internal electric circuit will now be 
described with reference to Fig. 2. Fig. 2 shows the image 
pickup unit 11 as an example. 

As mentioned above, the image pickup unit 11 has the 
image pickup element and the electric circuit. The image 
pickup unit 11 further includes the image pickup-unit power 
supply lid and an internal-circuit current controller 11c 
for controlling current flowing through the internal 
electric circuit constituting the image pickup unit 11. 
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The image pickup-unit power supply lid receives power 
from the power supply unit 14 in Fig. 1, and properly 
supplies the power to the electric circuit constituting the 
image pickup unit 11 by the required amount. The internal- 
circuit current controller 11c controls the image pickup- 
unit power supply lid. 

Means for controlling the image pickup-unit power 
supply lid includes the temperature detection circuit 11a, a 
comparator lib serving as temperature determination means, 
and the internal-circuit current controller 11c serving as 
power control means . 

The temperature detection circuit 11a detects an 
internal or ambient temperature of the image pickup unit 11, 
converts information indicating the detected temperature 
into an electric signal in a predetermined format, and then 
generates the signal. The comparator lib receives the 
signal from the temperature detection circuit 11a, compares 
the signal with a predetermined value as a reference 
temperature that is preset, and determines whether the 
detected temperature is higher than the predetermined value. 
The comparator lib then outputs a predetermined signal 
indicating the determination result to the internal-circuit 
current controller 11c. On the basis of the signal 
generated from the comparator lib and related to the 
determination result, the internal-circuit current 



controller 11c controls the operation of the image pickup- 
unit power supply lid. When the detected temperature is 
higher than the predetermined value, for example, the 
internal-circuit current controller 11c allows the image 
pickup-unit power supply lid to interrupt power supply. 

The temperature detection circuit 11a includes a 
resistor or a semiconductor circuit, which includes a diode, 
a bipolar transistor, or a metal-oxide-semiconductor 
transistor (MOSFET) . The resistance of the resistor varies 
depending on, for example, temperature. Alternatively, the 
characteristics of the transistor vary depending on 
temperature. An output value of the temperature detection 
circuit 11a is generated as a temperature detection signal 
in a predetermined format. 

The temperature detection circuits 11a, 12a, 13a, and - 
15a each include a temperature detection device (not shown) . 
The temperature detection devices are arranged in the 
internal electric circuits constituting the image pickup 
unit 11, the signal processing unit 12, the communication 
unit 13, and the lighting unit 15 in the capsule endoscope 1, 
respectively. Alternatively, the temperature detection 
device is included in at least one of the internal electric 
circuits . 

The temperature detection device includes a thermistor. 
The thermistor is integrated with each of the image pickup 



element (not shown) included in the image pickup unit 11, a 
processing circuit element (not shown) included in the 
signal processing unit 12, a communication element (not 
shown) included in the communication unit 13, and a lighting 
element (not shown) included in the lighting unit 15. 

As mentioned above, though schematic representations of 
the detailed structures of the respective internal electric 
circuits included in the signal processing unit 12, the 
communication unit 13, and the lighting unit 15 are not 
shown, the structure of each internal electric circuit is 
substantially the same as that of the above-mentioned image 
pickup unit 11. In other words, the internal electric 
circuit includes a circuit power supply for the 
corresponding unit, the temperature detection circuits 12a, 
13a, and 15a, a comparator lib, and an internal-circuit 
current controller 11c. 

The capsule endoscope 1 with the above configuration is 
used in combination with the receiving and recording device 
2 having the recording unit for receiving image signals, 
captured and transmitted through the capsule endoscope 1, 
and for recording the signals. Thus, the image signals for 
observation of a desired region in the body cavity can be 
obtained and be recorded. 

The image signals obtained in this manner are output to, 
for example, a predetermined display to display an image 
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corresponding to the image signals. The image is observed, 
so that examination and diagnosis can be made on the basis 
of the observation. 

The operation of the capsule endoscope 1 will now be 
described hereinbelow. 

In examination using the capsule endoscope 1, a subject 
first swallows the capsule endoscope 1. Before the subject 
swallows the capsule endoscope 1, a predetermined power 
switch is turned on, thus activating the capsule endoscope 1 
The swallowed capsule endoscope 1 advances through the body 
cavity of the subject by peristalsis and reaches an object 
region to be observed and examined. 

The body cavity is lit by the lighting unit 15 in the 
capsule endoscope 1 under operating conditions. 
Consequently, the image of the lit object is formed on the 
image pickup surface of the image pickup unit 11 through the 
photographing optical system 16. The image pickup unit 11 
performs predetermined photoelectric conversion to the 
optical image formed on the image pickup surface. Thus, 
image signals corresponding to the image of the object are 
output to the signal processing unit 12. 

The signal processing unit 12 performs various signal 
processing steps to the supplied image signals. The 
resultant image signals are output to the communication unit 
13. The communication unit 13 transmits the image signals 
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to the receiving and recording device 2 provided in 
combination with the capsule endoscope 1. When receiving 
the image signals, the receiving and recording device 2 
converts the signals into signals in the optimum format for 
recording and then records the converted signals into a 
predetermined recording medium (not shown) included therein. 

On the other hand, when the capsule endoscope 1 is 
turned on, the temperature detection circuits 11a, 12a, 13a, 
and 15a each start the execution of the temperature 
detecting operation. The circuits 11a, 12a, 13a, and 15a 
are integrated with the image pickup unit 11, the signal 
processing unit 12, the communication unit 13, and the 
lighting unit 15, respectively. 

The temperature detection circuits 11a, 12a, 13a, and 
15a each detect a temperature to produce a detection signal, 
namely, a signal indicating temperature information of the 
corresponding unit. The detection signal is output from 
each temperature detection circuit to the corresponding 
comparator. For example, in the image pickup unit 11, the 
detection signal is generated from the temperature detection 
circuit 11a to the comparator lib. Each comparator compares 
the signal, supplied from the corresponding temperature 
detection circuit, with the predetermined value. For 
example, the comparator lib compares the signal supplied 
from the temperature detection circuit 11a with the 
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predetermined value. Each comparator generates the 
comparison result to the corresponding internal-circuit 
current controller. For instance, in the image pickup unit 
11, the comparator lib outputs the comparison result to the 
internal-circuit current controller 11c. 

Each internal-circuit current controller conducts a 
predetermined determination process on the basis of the 
comparison result supplied from the corresponding comparator. 

When, receiving the comparison result indicating that 
the output value of the corresponding temperature detection 
circuit is higher than the reference temperature, each 
internal-circuit current controller performs a predetermined 
control process to stop the operation of the corresponding 
internal electric circuit. In other words, the internal- 
circuit current controller controls the corresponding power 
supply to interrupt power supply to the corresponding 
internal electric circuit. The control is called a power- 
supply interruption control (also referred to as an OFF 
control). For example, in the image pickup unit 11, when 
the output value of the temperature detection circuit 11a is 
higher than the reference value, the internal-circuit 
current controller 11c controls the image pickup-unit power 
supply lid to interrupt power supply to the corresponding 
internal electric circuit. 

In this case, the internal-circuit current controller 
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determines that the corresponding internal electric circuit 
has a trouble or an abnormal condition, and then performs 
the control process to interrupt the operation of the 
corresponding internal electric circuit. Thus, the capsule 
endoscope 1 is unavailable. 

During the execution of the above-mentioned series of 
operations, the capsule endoscope 1 advances through the 
body cavity by peristalsis of the gut as mentioned above. 
Finally, the capsule endoscope 1 is naturally removed from 
the body cavity with safety and reliability. 

As mentioned above, in the capsule endoscope 1 
according to the present embodiment, a temperature of each 
internal electric circuit is detected. When the detected 
temperature is higher than the reference value, it is 
determined that the internal electric circuit has a trouble 
or an abnormal condition. Then, the power-supply 
interruption control for interrupting power supply to the 
internal electric circuit is automatically executed, so that 
the operation of the capsule endoscope 1 can be stopped. 

In this case, the capsule endoscope 1 in the OFF state 
is naturally removed from the body cavity. 

Therefore, if it is determined that any of the internal 
electric circuits included in the capsule endoscope 1 has a 
trouble or abnormal condition after putting the capsule 
endoscope 1 in the ON state into the body cavity of the 



subject, an oversupply of power to each internal electric 
circuit is interrupted to stop the operation of the capsule 
endoscope 1, thus ensuring higher safety. . . 

In the present capsule endoscope 1 , each internal 
electric circuit has the temperature detection circuit. 
Thus, temperatures of the respective internal electric 
circuits can be detected with higher accuracy. Moreover, a 
predetermined reference temperature can be specified in each 
internal electric circuit. Consequently, control with more 
detailed settings can be easily performed. 

For example, if a temperature in the image pickup unit 
11 increases, captured image signals may include a large 
amount of noise components. In this case, the temperature 
detection circuit 11a detects the increase in temperature of 
the image pickup unit 11, determines that the electric 
circuit included in the image pickup unit 11 has a trouble 
or an abnormal condition, and performs the power-supply 
interruption control to stop the operation of the image 
pickup unit 11. 

Consequently, image signals having a deteriorated image 
quality caused by the trouble or abnormal condition in the 
image pickup unit 11, for example, image signals including a 
large amount of noise components inappropriate for 
examination are prevented from being captured uselessly. 
Thus, observed images can always be obtained favorably. 
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According to the first embodiment, the temperature 
detection circuits 11a, 12a, 13a, and 15a are arranged as 
temperature detection means for detecting temperatures in 
the respective internal electric circuits. According to a 
first modification of the first embodiment, instead of the 
temperature detection circuits 11a, 12a, 13a, and 15a, for 
example, current detection circuits for detecting a current 
supplied to the corresponding internal electric circuit. can 
be used. When each internal electric circuit includes the 
current detection circuit, components of the internal 
electric circuit and the corresponding control process are 
changed in accordance with the changed configuration of the 
circuit . 

In other words, each comparator, arranged subsequent to 
the current detection circuit, receives an output of the 
current detection circuit and compares a current signal with 
a reference current as a predetermined value. The 
comparison result is supplied to the corresponding internal- 
circuit current controller. The internal-circuit current 
controller performs a determination process based on the 
comparison result supplied from the comparator. 

The determination process will now be described. 

When receiving the comparison result indicating that an 
output of the current detection circuit is abnormal in 
comparison with the predetermined reference current, the 
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internal-circuit current controller performs a predetermined 
control process to stop the operation of the corresponding 
internal electric circuit. The control process is the same 
as that of the above-mentioned first embodiment, namely, the 
power-supply control for controlling the circuit power 
supply . 

As mentioned above, according to the first modification 
of the first embodiment, in the use of the current detection 
circuits for directly detecting a current flowing through 
the corresponding internal electric circuit instead of the 
temperature detection circuits according to the first 
embodiment, when the detection result of the current flowing 
through the internal electric circuit constituting, for 
example, the lighting unit indicates zero, it is determined 
that power is supplied through the corresponding circuit 
power supply but the lighting operation is not performed 
because the lighting unit has a trouble, for example, a 
lighting member is unavailable. 

In other words, even when the photographing operation 
is normally performed by the image pickup unit, so long as 
the lighting operation through the lighting unit is not 
performed in the body cavity, it is hard to capture image 
signals used to obtain the optimum image for examination and 
diagnosis . 

In this case, therefore, power supply to at least the 
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lighting unit is immediately shut off to stop the operation 
of the capsule endoscope 1 . The capsule endoscope 1 in the 
OFF state is naturally removed. Consequently, the useless 
operation for capturing image signals inappropriate for 
examination using the capsule endoscope 1 with a trouble can 
be interrupted. The safety against a trouble or an abnormal 
condition of each internal electric circuit can be increased. 

When the increase in current of power supplied to any 
internal electric circuit is detected, it is determined that 
the internal electric circuit has a trouble or an abnormal 
condition, in the same way as the detection of the increase 
in temperature in the foregoing first embodiment. As 
mentioned above, when the current detection circuits are 
used instead of the temperature detection^irrcuits , the same 
advantages as those of the first embodiment can be obtained. 

According to the foregoing first embodiment, the 
detection signals of the temperature detection circuits 11a, 
12a, 13a, and 15a in the respective internal electric 
circuits are supplied to the corresponding comparators, 
respectively. Each comparator compares the received signal 
with the predetermined reference temperature. The 
comparison result is supplied to the corresponding internal- 
circuit current controller. The internal-circuit current 
controller performs the predetermined control process. 

According to a second modification of the first 
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embodiment, the respective detection signals of the 
temperature detection circuits 11a, 12a, 13a, and 15a can be 
transmitted to the receiving and recording device 2 through 
the communication unit 13 . 

In this structure, the receiving and recording device 2 
includes means corresponding to the comparator lib and means 
corresponding to the internal-circuit current controller 11c. 
Accordingly, in the receiving and recording device 2, 
whether each internal electric circuit in the capsule 
endoscope 1 has a trouble or an abnormal condition is 
determined on the basis of the corresponding detection 
signal transmitted from the communication unit 13. A 
predetermined control signal based on the determination 
result may be transmitted to the corresponding internal 
electric circuit through the communication unit 13 in the 
capsule endoscope 1 . 

Using the structure according to the second 
modification, the respective internal electric circuits in 
the capsule endoscope 1 can be easily simplified. Thus, the 
capsule endoscope 1 can be further miniaturized, resulting 
in the reduction in manufacturing cost. 

According to the first embodiment, the power supply 
unit 14. is arranged in the capsule endoscope 1. The 
placement of the power supply unit 14 is not limited to the 
interior of the capsule endoscope 1. According to a third 
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modification of the first embodiment, the power supply unit 
14 can be placed in the exterior of the capsule endoscope 1, 
for example, the receiving and recording device 2 serving as 
a device which is not inserted into the body cavity and is 
used in the outside of the body. Alternatively, the power 
supply unit 14 may be provided for an external power supply 
device, which is arranged separately from the receiving and 
recording device 2 and includes a predetermined power supply 
circuit. Power is supplied from the above-mentioned device 
through predetermined radio communication means. In other 
words, a so-called wireless power supply method can bo used. 

According to the third modification, the capsule 
endoscope 1 includes a receiving unit having means for 
receiving power supplied from the above-mentioned external 
power supply device in a wireless manner and for 
distributing the received power to the respective internal 
electric circuits in the capsule endoscope 1. Thus, power 
supplied from the external power supply device in a wireless 
manner can be distributed to the respective internal 
electric circuits in the capsule endoscope 1 through the 
receiving unit . 

When the occurrence of a trouble or an abnormal 
condition in any internal electric circuit in the capsule 
endoscope 1 is detected by the corresponding detection means 
such as the temperature detection circuit or the current 
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detection circuit, power supply to the internal electric 
circuit is shut off and the reception of power through the 
receiving unit is also interrupted by the same action as 
that of the foregoing first embodiment. In this manner, the 
operation of the capsule endoscope 1 is interrupted, thus 
obtaining the same advantages as those of the first 
embodiment . 

Further, when the occurrence of a trouble or an 
abnormal condition in any internal electric circuit is 
detected in the capsule endoscope 1 with the structure 
according to the wireless power supply method, the signal 
processing unit 12 can communicate with the external power 
supply device through the communication unit 13 or the 
receiving unit so that the predetermined power-supply 
interruption control is performed in order to shut off power 
supply . 

As mentioned above, the capsule endoscope 1, which 
receives power from the external power supply device in a 
wireless manner to drive the respective internal electric 
circuits, is controlled so that continuously-supplied power 
is shut off in predetermined cases. Thus, the same 
advantages as those of the first embodiment can be obtained. 

On the other hand, according to the first embodiment, 
if a trouble or an abnormal condition is detected in any 
internal electric circuit of the capsule endoscope 1, only 
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the control for interrupting power supply is performed. 
According to a fourth modification of the first embodiment, 
simultaneously with the power-supply interruption control, 
an abnormal information signal as a predetermined signal 
indicating the occurrence of a trouble or an abnormal 
condition in the internal electric circuit can be formed by 
the signal processing unit 12. The signal is transmitted 
from the signal processing unit 12 to the receiving and 
recording device 2 through the communication unit 13. 

According to the fourth modification, as means for 
informing the operator or the subject of the occurrence of 
the trouble or abnormal condition in response to the 
reception of the abnormal information signal through the 
receiving and recording device 2, predetermined announcement 
means such as a buzzer or a lighting or flashing device 
using a light emitting diode can be provided for the 
receiving and recording device 2. 

In this structure, the operator or the subject can 
immediately notice the occurrence of a trouble in the 
capsule endoscope 1 put in the body cavity. For example, 
just after the announcement of the trouble, the subject 
again swallows another capsule endoscope 1, so that the 
examination can be smoothly continued without being 
interrupted. 

In this case, the capsule endoscope 1 which has already 



been put into the body cavity and may have a trouble or 
abnormal condition is subjected to the predetermined power- 
supply interruption control in the same way as the first 
embodiment. Therefore, the capsule endoscope 1 in the OFF 
state is naturally removed. 

The arrangement of the above-mentioned announcement 
means may produce the following advantages . 

When the increase in temperature of the image pickup 
unit 11 is detected by the temperature detection circuit 11a 
and the occurrence of a trouble or abnormal condition in the 
image pickup unit 11 is determined, the power-supply 
interruption control for interrupting the operation of the 
image pickup unit 11 is performed in the same way as the 
first embodiment. At that time, capturing image signals 
through the capsule endoscope 1 is suspended. In other 
words, if the image pickup unit 11 has any trouble or an 
abnormal condition, the use of the capsule endoscope 1 can 
be interrupted without uselessly capturing image signals 
with a large amount of noise components inappropriate for 
examination . 

Simultaneously with the interruption, the above- 
mentioned announcement means can immediately inform the 
operator or the subject of the occurrence of the trouble or 
abnormal condition in any internal electric circuit. 
Accordingly, at this time, the subject again swallows 
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another capsule endoscope 1, so that the same examination 
can be continued. Therefore, time required for the 
examination is not wasted, resulting in more efficient 
examination and diagnosis. 

According to the first embodiment, in the capsule 
endoscope 1, the temperature detection circuit 15a is 
integrated with the lighting unit 15, the temperature 
detection circuit 11a is integrated with the image pickup 
Unit 11, the temperature detection circuit 12a is integrated 
with the signal processing unit 12, and the temperature 
detection circuit 13a is integrated with the communication 
unit 13. The present invention is not limited to the above 
structure. The present invention can be applied to any 
structure so long as a temperature in the interior of the 
capsule endoscope 1 can be detected by at least one 
temperature detection circuit. 

According to a fifth modification of the first 
embodiment, therefore, any one of the internal electric 
circuits integrally can include a temperature detection 
circuit. For example, the signal processing unit 12 
integrally includes the temperature detection circuit 12a. 
In the structure according to the fifth modification, the 
same advantages as those of the first embodiment can be 
obtained . 
Second Embodiment 
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Fig. 3 shows a capsule endoscope 1A according to a 
second embodiment of the present invention. 

Referring to Fig. 3, the capsule endoscope 1A has 
substantially the same structure as that of the capsule 
endoscope 1 according to the first embodiment. The capsule 
endoscope 1A differs from the capsule endoscope 1 in such a 
way that the capsule endoscope 1A includes a thermal fuse 17 
in a power/signal line 18 serving as a part of internal 
electric circuits. 

According to the second embodiment, the capsule 
endoscope 1A has the thermal fuse 17 on the power/signal 
line 18 near the power supply unit 14. The respective 
internal electric circuits of the capsule endoscope 1A are 
connected to the power supply unit 14 through the thermal 
fuse 17. The other arrangement and components are the same 
as those of the first embodiment. The components similar to 
those of the first embodiment are referenced using the same 
reference numerals to omit the description thereof. 

According to the second embodiment, in the capsule 
endoscope 1A with the above-mentioned structure, if any 
trouble or an abnormal condition occurs in any of the 
internal electric circuits, the corresponding temperature 
detection circuit 11a, 12a, 13a, or 15a performs the power- 
supply interruption control. Moreover, for example, when 
the power supply unit 14 supplies an excess of power and 
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current exceeds the rated' value of the thermal fuse 17, the 
thermal fuse 17 is disconnected. Consequently, the power 
supply through the power supply unit 14 is completely shut 
off, resulting in the interruption of the operation of the 
capsule endoscope 1A. 

According to the second embodiment, the same advantages 
as those of the first embodiment can be obtained. Further, 
the thermal fuse 17 is disconnected in the excess power 
supply mode of the power supply unit 14, so that the power 
supply from the power supply unit 14 to the internal 
electric circuits is interrupted. Thus, the power supply 
interruption control can be performed with more reliability. 

According to the second embodiment, the thermal fuse 17 
is arranged in the power/signal line 18. In place of the 
thermal fuse 17, for example, a thermistor serving as a 
resistor whose resistance varies depending on temperature 
can be arranged. In the structure using the thermistor, the 
same advantages as those of the second embodiment can be 
obtained . 

The structure according to the second embodiment can be 
applied to the modifications of the first embodiment. In 
other words, the capsule endoscope 1A can be applied to the 
first modification in which the current detection circuits 
are used instead of the temperature detection circuits, the 
third modification in which power is supplied from the 



external power supply device in a wireless manner, the fifth 
modification in which one temperature detection circuit is 
provided for any one of the internal electric circuits, and 
the other modifications. In the above applied modifications, 
the same advantages as those of the second embodiment can be 
obtained. 

Having described the preferred embodiments of the 
invention referring to the accompanying drawings, it should 
be understood that the present invention is not limited to 
those precise embodiments and various changes* and 
modifications thereof could be made by one skilled in the 
art without departing from the spirit or scope of the 
invention as defined in the appended claims. 



